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0.28 inch, or 0.64 below normal. The rainfall here since 
January 1 totals only 8.53 inches, 6.97 inches below 
normal. 

Few disturbances of importance occurred during the 
month. The first to be reported was a small one off the 
Mexican coast, south of the Gulf of Tehnantepec, which 
was felt on the 3d to 6th by vessels on the Cdifornia- 
Panama mute. I ts  cyclonic character and small size are 
indicated by the re orts of the steamshi s Nargaret 

ity on the mornin of the 5th, southward bound. ,4t 5.40 

the latter in 14' 15' N., 95' 00' W. At this hour the 
Murguret Coughlun had a north-northeast wind, force S ; 
barometer, 29.52. The W. R. Til ord had a west wind, 

too meager to permit of lotting a path or determining 
the rate of movement. l? is evident, however, from the 
report of a third vessel, the S. S. Wu7ter A. Lirclc.enbach, 
that the center did not move far between the 3d and 5th. 
This vessel passed over the same route, also southward 
bound, two days earlier than the vessels previously men- 
tioned and experienced in the same vicinity overcsst. 
squally weather and rough seas. At 4 ~ .  m. of the 3d 
the barometer had fallen to 29.53, win east, i .  This 
was near 13' 30' PIT., 94' 30' W. Later the wind vecrcd 
to SE., continuing from that direction until the morning 
of the 4th, when it went to S. and SSW., diminishing to 
force 3. 

C q h n  and W. H. 5 irfrd,  which were in c P ose prosim- 

a. m. (L. M. T.) t fl e former was in 14' 10' N., 94' 50' W., 

force 9; barometer, 29.57. Data d or this disturbance are 

From the 7th t.0 9th vessels in the western part of the 
ocean experienced moderate to fresh souther1 and west- 

advancing toward the Aleutians and which contributed 
to the low pressure already mentioned as obtaining in 
midocean on the 9th to 11 th. 

On the 27th to 29th vessels east of Ja an esperienced 

sioned by a disturgance thnt wns over northern Japan on 
the 37th and 2St.h, and which nioved thenoe in a north- 
east.erly direction. At S . m. on the 29th the barometer 
on boerd the S. S. P m i  $ ent Grant, in 43' 17' N., 155' 
10' E., fell to 2S.55 inches. The hi hest force of wind 
ex erienced by t.his vessel was 9 (S .). 

h e  S .  S. Prcsidmt P,ierce was involved to some extent 
in this disturbance.. Mr. J. B. Zimmerman, third oficer 
and observer, states that it occasioned m unusual s k y  
display on t.he 27th. The following is taken from hs 
report: 

As the sky cleared in the afternoon a magnificent display of 
clouds came to view. Sky was bright blue to deep blue overhead. 
Close to the surface raced detached patches of cumulus clouds from 
NW. to SE. Above t.hem, SSE. to NNW., traveled another set 
<Jf broken shreds of clouds, and high aloft, slow1 converging from 
X'NW. to a point of the horizon bearing SSJ. streamed cirro- 
cumulus and cirrus clouds. At sunset the sight waa beyond de- 
scription. A rosy sunset with all the colors imaginable and the 
most perfect forms of cirrus clouds I have ever seen. 

Other gales reported as occurring at various times dur- 
ing the month are recorded in the accompanying table. 

erly gtiles, associated with a depression whic K was then 

moderate to strono gales, which seem to P lave been occa- 

DETAILS OF THE WEATHER IN THE UNITED STATES 

GENERAL CONDITIONS 

"Warm and dry" best characterizes the weather of the 
month, the important exception bein in the Missouri 

recipitation was greater than normal. Xn unusual, for 
%me, hot s ell persisted in central and eastern districts 
during the kt 10 days of the month.-A. J .  R. 

and upper Mississippi Fallem and New d nwland where the 

CYCLONES AND ANTICYCLONES 
By W. P. DAY 

Low-pressure areas were about normal in numher- 
Several of the more important storms developed over the 
southern Rocky Mountain re ion or the Southern Slope, 
although the associated kata P abars were sometimes first 
noted on the Pacific coast. 

The high-pressure areas were about normal in number, 
and about e uallv divided between the so-called Alberta 
and North 'h,ci&c t y  es. The high of the 9th-l2th, 
which brought an en B to the warn1 wave of the first 
decade, was ap arently built up behind the preceding 
low mere1 by t !I e inrush of the cooler and hence denser 
air near t E esurface in its rear, and on this account was 
quite shallow as indicated by airplane observations of 
temperature secured a t  Washin ton on the morning of 
the 11 th. There was a decide d: lapse in temperature up 
to about 1,200 meters as compared with the preceding 
day; but above this elevation a strong inversion existed 
with no change in temperature. It is also interesting to 
note that this shallow wedge of cold air underrunning 
warmer air aloft was not accompanied by reci itation 
within a radius of more than 200 miles of kasgngton. 
.Thus. the real break in the heat wave over a wide terri- 
'tory came with fair weather. 

FREE-A I R SUM MARY 

By V. E. JAKL 

Table 1 shows a well-marked ositive de arture in 
temperature a t  Broken Arrow, Duek-t ,  and a roesbeck, 
and a similarly well marked negative departure a t  Ellen- 
dale. At Broken Arrow, Due West, and Ellendale the 
departurcs diminished with altitude, indicating that the 
contrast in temperature between the northern and the 
southern stations was, to a larger de ee than normal for 
the month, greater in the lower leve than in the u per. 
Table 2 shows that at Ellendale the winds up to a out 
2,000 meters had a northwesterly component instead of 
6he sout.hwesterly directions normal for the month. 
Otherwise there were no important free-air departures in 
the various averages for the aerological stations. 

The departures in temperature and wind a t  Ellendale 
are significant in connection with the unusual amount of 
precipitation a t  that station. In  order to emphasize the 
distinguishin feature of the free-air conditions in their 

cipitation was diatinct,ly deficient. The companson 
supports a conclusion brought out in last month's (May, 
1925) free-air summar , viz, that in so far as temperatures 

cerned hi h lapse rates are not neoessaril the pre- 
cursors o f  precipitation; also that when r apse rates 
equaling the dry adiabatic occur they are b no means 
always productive of heavy or even measura g le amounts 

1 E 

bearin on t a is precipitation comparison will be made 
with t a e aerological record a t  Due West, where the pre- 

within the usually o g served range of altitude are con- 

of recip i ta tioq . 
8ote  should be made of the average lapse rate at 

Ellendale and Due West in ,Table 1. where, from 500 
meters to 3,500 meters, Due West has a rate of 0.73', 
and Ellendale, 0.52'. From individual observations and 
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at Due West on 15 days, with a trace or more of rain- 
fall on 16 days, but the total precipitation for the 
month was onl 1.73 inches, or less than half the normal 
amount. At &endale, however, as a result of 12 thunder- 
storms and 13 days with measurable rain, a total of 11.81 
inches was recorded, or about three times the normal 
mount. 
In looking for a cause for these contrasting conditions 

at the two stations it a pears that Due West was largely 

most of the showers were of a local convectional nature 
and were, furthermore, incapable of causing much 
precipitation, notwithstandin the high lapse rate, 

on& e other hand, Ellendale is found to have been 
dominated by a succession of troughs of low ressure 

under the influence of %1 gh or moderate pressure, so that 

owin to lack of circulation f rom sources of moisture. 

that extended southward well toward the Gul P , alter- 

Ellendale was frequently in a position favorable for 
severe thunderstorms of wind-shift line and other cy- 

'%et#i%ing record taken from the observations at 
Ellendale on the 23d and Due West on the 34th have 
been selected to illustrate the widely divergent vertical 
air structure typical of the month at the two stations. 
The Ellendale observation, which shows a variable 
lapse rate, averaging 0.47' per 100 meters from the 
ground to the highest level, can be taken as closely 
representing the conditions during the prevalence of rain, 
inasmuch as the observation was overtaken b a storm, 

West on the 24th, where the observation shows a lapse 
rate averaging about the dry adiabatic and incipient 
condensation in the uppermost levels, the conditions were 
not productive of ram until about four hours later, 
when only a trace fell. 

during which 0.84 inch rainfall occurred; whi s e at  Due 

Wind 
dlrectlan 

-- 
BBW. 
8W. 
8W. 
SW. sw. 

wsw. w. 
wsw. 

Due West, 6. C. Altitude, 217 Ellendale, N Dnk. Altitude, 
meters. June 24,1925 444 meters. June M, 1925 I 

Wind observations by means of both kites and pilot 
balloons show that the occasional periods of high tem- 
perature over southern and eastern sections were 8ccom- 
panied by li ht free-air winds, articularly in the higher 
altitudes. h i s  is well shown gy the records at Groes- 
beck, where, with temperatures close to 100' F. on most 
days, the wincls showed very few exce tions to a general 

2,000 meters. Also at  Washington the warmest day 
(5th) was attended by light vanable winds in the lower 
levels and easterly in the up er to about 10,000 meters. 

high temperatures were almost entirely the result of 
insolation heating the ground and lower air layers, 
uninterrupted by precipitation or invasions of cooler 
air from other sections, IS confirmed by the kite observa- 
tions a t  Broken Arrow on the 25th and 28th in the 
following table. These show the changes from one of 
the coolest days of the month, with a surface maximum 
temperature of 85' F. (29.4O C.) on the 25th, to the 
warmest day, with a surface maximum of 104' F. (40' 
C.) on the 28th. As the observations were not made 
at  the same time of clay on both dates, and the lower 
levels are therefore not, strictly comparable, attention 
should be given rincipally to the ten1 eraturcs above 

difference with altitude between t e two dates until a t  
3$00 meters a reversal is noted, the temperature a t  that 
altitude being slightly lower on the 28th in a west wind 
than on the 25th in a north wind. By comparing the 
ma.xinium surface temperature on the 28th, 40°, with 
the teniperature at  3,800 meters, 2.7', it  is apparent that 
the heating in the lower levels that began on the 26th 
gradually kstended to the upper levels until, at the time 
of maximum surface tern erature on the 28th, a dry 

This condition on t R e 28th evidently determined the 
high point of the warm period, because as the column of 
air having a dry adiabatic deepens it becomes increas- 
ingl difficult, owing t,o the rapid removal of the surface 
air ty convection, for the surface temperature to rise 
further. 

condition of light air movement at  all Y evels above about 

The inference from this, to t E e effect that the observed 

. 

% 1,000 meters, w K ich show a radu&y diminishing 

adiabatic lapse rate revai P ed up to about 3,800 meters. 

1 J u n e 1 1 8 2 5  

Altitude, m. s. 1. (meters) 
Wind 

direction 

N. 
N. 
N. 
IC. 
N. 
N. 
N. 
N. 

As usual for the time of year, winds of ronounced 

most southern statmiions as the month a % vanced, so that 
Key West and San Juan showed resultant winds nearly 
due east a t  practically all levels, and Groesbeck south- 
east winds at the ground gradual1 backing with altitude 

easterly component became increasin ly P requent at 

to nearly east at  4,000 meters an (9 above. 
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Drexel, Due West, Ellendale, 
Nebr. 8. C. N.Dak. 
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lo-pr. byr. SF. 
menn mean mean 

TABLE l.-Fresair temperatures, relafive humidities, and vapor 
prsssures during June, 1935 

TEMPERATURE (" C.) 

I I I I I 

The atmospheric circulation during the month, as 
(141m.) (22.1 disclosed by the chart of average sea-level pressure, 

assumed the usual summer t e in '  the mam-high 
D e  par- De- pressure over the Southeastern%tates, moderately low 

values over the interior, and again high pressure alo 
Mean Irom Mean Irom - the PacSc coast. These concbtions were accentuate? 

oroesbeck, ene, 
Ter. 

ture 
par- 
ture 

7-yr. 7-yr. 
mean . mean 

THE WEATHER ELEMENTS 

17.8 

15 5 

9.5 

4.4 

-3.5 

17.1 

ldl  
12 8 
11.8 

8.9 

1.5 
-1.2 

By P. C. DAY, In Charge of Division 

PRESSWEE AND WINDS 

-1.6 zai +20  zi.9 +a6 

-1 8 n 7  t i  1 ias +0.3 

-1.0 16.8 +i.i 10.4 o 13 

- a 5  12.3 +1.7 371 -1.7 

+ a 4  5.1 +as ,______ I _ _ _ _ _ _  

_ _ _ _ _ _ _ _ _ _ _ _  m.9+1.8 23.5+0.5 
-1.8 24.4 +1.3 20.4 4-0.1 

--1'8 21 2 +d8 18.7, 0.0 
-1: 8 18: 9 +O. 7 14.91 -0.2 
-1.5 18.5 +O.S 13.5 -0.2 

-0.8 14.8 4-1.6 7 11 1111 

-0.6 10.1 4-21 1.11 -1.6 
-0.4 7.9 4-26  _ _ _ _ _ _ ,  _ _ _ _ _ _  

_ _ _ _ _ _ _ _ _ _ _ _  2.44-3.8 , - - - -_ -, - - - - - - 

- 14 
-14 
-13 
-11 
-8 
-4 
-4 
-8 
-6 
-4 
-5 
-1 
+1 ._____ 

l-l-l-l-l--l--l-l-l-l-l-!- 

_ _ _  68 
66 tu 
63 
62. 
81 
67 
67 
50 
60 
50 
51 
51 

__- 

RELATIVE.HUMIDITY (per cent) 
. .  . . .  

_. 

.-. 

ia a8 
17.29 

, i ~ 0 7  
13. t~ iz 47 

7.55 

11.45 

57 
57 
69 
61 
68 
66 
64 
67 
62 

+a 31 

+a r13 +a 37 
+a a 
+a as 
+a85 

9.og+O.44 
+a M 

i iM-am 
4 2 i - a z z  
3.55-a03 
3.O0+a20 as+aia  

._______-__- 

Due West, 9. C. Ellendale, N. Dak. orombeck, Tea. Drexel Nebr. 
(233 meters) ( 3 ~  deters) (217 meters) (444 meters) (141 meters) 

Broken Arrow, Okla. 

Mean 7-yearmean Mean Kbyearmean Mean byearmean Mean JEyearmean Mean 7-yesrmean 

Dlr. Vel. Dlr. Vel. Dir. Vel. Dlr. Vel. Dir. Vel. Dir. Vel. Dir. Vel1 Dlr. Vel. Dir. Vel. Dir. Vel. -_-------_____----- 
4.78. 6'E. 
5.18. 4 O E .  
5.98. low. 
8.38. 4'W. 
6.68. BOW. 
13.7s. VW. 
6 8 8  1ODW. 6.08 

6.2s . i iow.  
5.88.16°W. 
8.68. PW. 
7.08. SOW. 8.4 

10.18.lPE. 8.2 
10.0 9. 3.8 

8:6S:1Z0W. 

Royal Centex Ind. 
(m met&) 

Mean 7-yearmaan 

Dir. Vel. Dir. Vel. 

3.48.55OW. 22S.54°W. 1.4 
4.08.37°W. 2.4S.48'W. 1.6 
5.48.4PW. 4.58.48'W. 2 6  
5.8S.4Q0W. 6.28. BOW. 3.6 
8.ZS.5S0W. 7.6S.87°W. 4.3 
8 . 5 8 . 5 8 0 ~  8 . 9 s . z ~ w . 4 . o  

MOW 808.82'W 4.8 
5.68:7PW:l0:58.82'W: 7.6 
~ . ~ ~ . ~ ~ W . ~ Z . ~ S . B O ~ W .  0.1 
5.58.67°W.11.58.~W.10.4 
5.88.37OW. 8.78.&LoW.11.1 

--------- 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ____________________-----. 

VAPOR PRESSURE (ma.) 
. . . . . . . .  I , . ,  

15.17 -1.02 

14.58'-1 10 
1345'-1: 28 
11 141-1.20 

-___ -___- - - -  

la: 081-1.03 aw.--l.m 
7 35 -a62 ii7l-azs 
5.07'+0.13 
3.94+ao1 
3.211 0.00 
I. 9ii-a M 

however, in each locality aa compared with normal condi- 
tions; and notably the southeastern high was maintained 
with unusual strength and persistence durin the first 

the eastern third of the country. At the same time 
pressure was distinctly lower than normal over the cen- 
tral and southern Rocky Mountain and Plateau regions 
and thence northeastward to the Great Lakes. Numer- 
ous cvclones, usual1 of small pro ortions, however, 

an ticyclonic area overlying the Southeastern States, 
moved toward the upper laJces, bringing an u s u d  large 
number of rainy days to the Missouri and up er ~ S S I S -  

throughout the Northwest. 
The early part of the month likewise had generd 

low ressure over the Pacific Coast States, and coo[ 

average precipitation in the far Northwest and in portions 

decade, resulting in an unusual1 long enod o P southerly 
winds, high temperatures, and 9 P  ack o precipitation over 

formed over the Sout x west, and unab f e to overcome the 

sippi Valley dmtricts, and much cool, clou if y weather 

clou a y weather resulted, with usually more than the 

of Califoi.nia.- 
- 

During: the last half of the month pressure conditions 
were l a r s l  reversed. Anti cyclones bicame more numer- 

a period of unusually dry atmosphenc conditions pre- 
vruled. Low pressure was still more or less persistent 
along the Canadian border, and rather frequent showers 
continued in the Northern States east of the Rocky 
Mountains. At the same time the atmospheric circula- 
tion over the Southeastern States became less stable, 
weather changes were more frequent, with a decided 
tendency to moderate temperatures, and local showers 
relieved to some extent the need for moisture. 

The high pressure over the Southeastern States during 
the early part of the month favored persistent southerly 

ous over t IT e far Northwest, temperatufes increrqsed, and 


